Many animal cells can survive a sudden reduction of medium osmolality by a factor of 3 or 5 , during which both volume and area must increase rapidly. By contrast, when many cells are fused, the total area decreases. It is an interesting question how rapidlyswelling cells meet the requirement for additional membrane area, or how the fused cells deal with the superfluous membrane.
We investigated these two systems by microscopy and by measurement of the electrical membrane properties of single cells (by electro-rotation [1] [2] [3] ). We used SP2/0-Ag14 mouse myeloma cells, electro-fused in hypotonic medium [ 4 ] as indicated * .
Microscopy revealed normal SP2 cells to be not quite spherical, with a slightly "fuzzy" appearence to their surface. In slightly hyper-osmotic medium (330 mM inositol), the departure of the cells from spherical form became more severe, and it became difficult to obtain satisfactory electro-rotation. On the other hand, hypo-osmotically treated cells were larger (Fig.11 , closely spherical, the fuzziness was absent from their surface, and they could be rotated very well.
Rotation measurements yield the membrane capacity C M , which is related to membrane thickness (d) and permit-tjvjty 7*106 celldm1 in lOOmOsmol sorbitol containing lmg/ml BSA, 0.5mM MgAcz, lpM CaAcP. Electrofusion used a Biojet CF (bio-med GmbH, SchloB Ditfurth, D-W8729 Theres, Germany), using 30s dielectrophoretic collection at 2MHz and 25OV/cm, followed by one 15ps pulse of 1750V/cm. Cells were measured within Id. the true membrane area exceeds the geometric area of a smooth sphere with the same radius (a) as the cell. If X>l.O, then the plasmamembrane must be folded or possess villi.
CW decreased markedly (Fj.g. 1) as the osmoticum concentration was decreased from 280mM to 18OmM. The most reasonable explanation of this is that "X" decreased as the microvilli disappeared (as suggested by microscopy).
The alternative explanation, that the membrane became thicker, seems unlikely when the geometric area was increasing. The total cell capacitance C C , which refects the actual membrane area if d is unchanged (CC =4ffaP CM 1 , remained approximately constant.
Reduction of the osmoticum concentration to below 180mM gave no more decrease in C M , despite a radius increase. Consequently the CC value, and presumably the total area, increased. We conclude that, in very low osmolarities, the cells incorporate "new" internal material into the plasmamembrane. 6 1 Electrofused . . Giant, electro-fused cells (examined at normal osmolality) were remarkably spherical in overall form, but the surfaces of some specimens exhibited large numbers of villi, often in localised "clumps". This heterogeneity was reflected in the membrane capacity values (Fig. 2 ) .
All cells showed CW values above those of unfused cells (the dotted line in Fig. 21 , but many showed much higher values: these seemed to increase with the radius of the fusion product, at least up to 30pm. This is interesting, because when N cells fuse, geometric proportionality demands that the ratio between the radii of product and cells is ( N ) 1 / 3 (volume assumed conserved). The ratio of the quantities A/V for the cells and the product is then also ( N ) ' I 3 . Therefore if we fuse 4 3 ( 6 4 ) cells of radius 7pm, we may expect a product (if spherical) of radius 28pm and a membrane excess (due to increase of the A / V ) of 1:l. The maximum CM values in Fig. 2 for 28gm cells are actually 4-5 times those of unfused cells.
We conclude that some giant cells arrange all their excess membrane in folds and villi on the surface. However, in many cells the excess membrane is only partially visible by electrical measurements (it may have been very tightly stacked, internalised, or lost).
